Purpose This study aims to explore the associations between weight status, body image dissatisfaction (BID), and psychosocial adjustment [quality of life (QOL), internalizing and externalizing problems] of normal-weight and obese youth. It aims to explore whether the associations between weight status and psychosocial adjustment are mediated by BID as well as the moderating role of youth's age and gender on these associations. Methods The sample comprised 260 children and adolescents aged 8-18 years with normal weight (n = 128) and obesity (n = 132). All of the participants completed self-report instruments, including the KIDSCREEN-10, Strengths and Difficulties Questionnaire, and Collins Body Image scale. Results Obese youth, regardless of gender, reported poorer QOL, more internalizing/externalizing problems, and higher rates of BID compared with their normal-weight counterparts. BID mediated the relationship between weight status and QOL, but only for youth above 12-year old. The relationship between weight status and internalizing/externalizing problems was direct and independent of youth's age and gender. Conclusions Pediatric obesity is associated with poorer psychosocial outcomes, which underlines the need for preventive and early interventions. An important target in psychological interventions seems to be BID, which proved to be an important mechanism linking obesity and decreased QOL among adolescents.
Introduction
Obesity is a major public health problem among youth, both worldwide and in Portugal [1] . The prevalence of pediatric obesity has increased tremendously over the past two decades [2] , with current estimates indicating that approximately 20 % of 11-year-old Portuguese children and 15 and 19 % of 15-year-old Portuguese adolescent girls and boys, respectively, are obese [1] . This high prevalence is concerning because pediatric obesity is associated with negative consequences for youth's physical health [3] and psychosocial adjustment [4] [5] [6] . Poorer psychosocial outcomes have been related to challenges and difficulties that obese youth may face. For instance, obese youth report higher rates of stigmatization and higher levels of intolerance and prejudice from others, including their educators and parents, than do their normal-weight peers [7, 8] . Moreover, obese youth frequently face social exclusion and are less likely than their normal-weight peers to be nominated as friends [9, 10] . Therefore, it is not surprising that the psychosocial adjustment of obese youth, particularly their quality of life (QOL) [4, 9, [11] [12] [13] [14] and psychological functioning [6, 15, 16] , is frequently compromised.
When compared with normal-weight youth, youth with obesity tend to report significantly worse QOL in several domains [12, [17] [18] [19] . Some studies have even found that the QOL of treatment-seeking obese youth is similar to that of youth with cancer [18] and is lower than that of youth with other chronic conditions [20] . Far less attention has been devoted to the psychological functioning of obese youth in terms of both externalizing (e.g., conduct problems, hyperactivity) and internalizing problems (e.g., depression, social withdrawal) [15] ; further, inconsistent results have been found for these adjustment outcomes. Some studies have reported higher levels of psychopathology in obese youth, particularly in weight management programs, in comparison with their normal-weight peers [16, [19] [20] [21] [22] or in comparison with youth with other chronic conditions, such as diabetes [20, 23] or asthma [20] . However, other studies, mainly those focused on depressive and internalizing symptomatology [9, 19] , have reported that obese youth exhibit average symptomatology and that only a small subset reports clinically significant symptoms or meets the diagnostic criteria for depressive disorder [17] . Externalizing problems have been investigated less frequently, although a few studies have provided the evidence of a relationship between behavioral problems and obesity [24, 25] .
Previous studies have suggested that the impact of weight status on psychosocial functioning might be moderated by the youth's gender and age. Stronger associations between overweight and poor psychosocial functioning have been consistently found among girls than among boys [26, 27] . The moderating role of the developmental stage remains less understood, although some studies have provided evidence of developmental differences. For instance, Swallen et al. [14] found a stronger association between weight status and psychological functioning among younger adolescents (12-14 years) than older cohorts (15-20 years) . To the best of our knowledge, this association has not been examined in samples with wider age ranges (i.e., comprising both children and adolescents), which precludes an adequate examination of the moderating role of age.
Despite the increasing number of studies on the psychosocial adjustment of obese youth, little is known about the factors that may account for the relationship between weight status and psychosocial adjustment. The current study focuses on the role of body image dissatisfaction (BID) as a potential mediator. Several studies have found that obese youth are at an increased risk of BID in comparison with their normal-weight peers [28] [29] [30] . A recent meta-analysis comparing youth with and without chronic conditions demonstrated that obese youth have significantly higher rates of BID than most youth with other conditions [31] . The higher prevalence of appearance concerns among obese youth may be related to the strong social pressure to be thin (for girls) and to be muscular (for boys) [29] and to the social stigma obese youth frequently face [7, 8] . BID may also result from negative parental opinions about body weight or from weight-related teasing by peers, contributing to the development of a ''thinness schema'' [32] .
Numerous studies, mainly conducted among normalweight youth, have attempted to clarify age and gender differences in BID. There is some evidence that although school-age children may already demonstrate discontentment with their body shape, given the social messages they frequently receive from important others, peers, or media about socially accepted body size and shape [33] , BID increases substantially in adolescence [34, 35] . During adolescence, there are several unique biological and psychosocial challenges (e.g., puberty-related changes, school transitions) that may negatively influence individual psychosocial adjustment [1, 20] and contribute to a heightened dissatisfaction with appearance [34, 36] . Gender differences have also been found, with girls reporting higher levels of BID than boys [33, 37] . In general, girls are more likely to worry about thinness, whereas boys tend to be concerned with their weight and muscularity [33, 38, 39] .
It has been suggested that higher BID is associated with several negative outcomes, such as eating disorders [40] , social anxiety, low self-esteem [31, 41] , anxiety, and depression [42] among normal-weight youth. However, little is known about the link between BID and the psychosocial adjustment of obese youth at different ages. Shin and Shin [30] found that higher BID mediated the association between weight status and self-esteem in obese children aged between 10 and 12 years. Obese adolescents with elevated weight and shape concerns are also more likely to report depressive/anxious symptoms, and poor QOL than obese adolescents who do not report these concerns [43] . Similarly, Allen et al. [44] found that weight and shape concerns mediated the relationship between BMI and self-esteem, BID, and depression among obese youth.
The present study
The present study aims to examine the indirect effect of weight status on youth's psychosocial adjustment through BID and to determine whether the proposed mediation model was moderated by youth's age and gender. We hypothesize that being obese is associated with lower QOL as well as increased internalizing and externalizing problems through higher levels of BID. Additionally, we expect the proposed associations to be stronger among girls and adolescents.
In examining these associations, this study intends to overcome some important limitations of previous research. First, it aims to illuminate a possible mechanism linking weight status and psychosocial adjustment and, hence, to identify a potential target for intervention, adding to the scarce literature on mediators that may explain the aforementioned associations. Second, the vast majority of studies have focused on specific development stages, and in some cases, studies have considered different developmental stages together, ignoring differences that may result from varied maturational issues or developmental tasks. This study provides an innovative contribution by examining the moderating role of youth's age on the proposed associations in a sample with a wide age range. This approach allows for a more comprehensive understating of psychosocial functioning in obese youth at different development stages. Third, although gender differences have been widely described in samples of normalweight youth, less is known about the extent to which gender moderates the associations between weight status, BID, and psychosocial adjustment in samples including obese youth. Fourth, previous studies have focused almost exclusively on one indicator of youth's psychosocial adjustment. In this study, we examine the QOL and the psychological functioning of obese youth, allowing for a more complete picture of their adjustment.
Methods

Participants
A total sample of 260 youth between the ages of 8 and 18 years was recruited. Of these, 128 were normal weight (BMI: 5th-84th percentile), and 132 were obese (BMI C95th percentile) according to the CDC growth curves [45] . The following inclusion criteria were considered: (1) age between 8 and 18 years; (2) ability to understand and answer the questionnaires; (3) no serious mental illness or developmental delay; (4) absence of genetic syndromes for which obesity is comorbidity; and (5) absence of chronic health conditions among normal-weight youth.
Procedure
Children and adolescents with obesity were recruited through the nutrition outpatient services of two public pediatric hospitals in the central region of Portugal between May 2012 and April 2013. The Ethics Committee and the Direction Boards of both hospitals approved the study. These youth were participating in a medical weight management program consisting of three elements: (1) nutrition and physical activity education; (2) prescribed diet and exercise plans; and (3) behavior modification. This nonstructured program is tailored according to the specific needs of each youth, which is followed until the initially established weight loss is achieved. The inclusion criteria for entry into the program were a clinical diagnosis of overweight or obesity and age until 18 years. After the nutrition consultation, a research assistant explained the study to the youth and/or their parents and requested their participation. Parents and adolescents aged 14 years and above provided written informed consent, and children under 14-year old provided verbal assent. The participants subsequently completed the questionnaires in a consultation office provided for this purpose. The research assistant was available to assist them whenever necessary.
A community sample of normal-weight youth was collected through three Portuguese public schools. Youth who were overweight/obese (n = 27) were excluded from the study. Teachers from several classes were contacted by the researchers, informed about the study, and asked to serve as intermediaries between the researchers and the families. The teachers gave the parents a letter explaining the study and the informed consent form. Those who returned the informed consent received the questionnaires to complete at home and return a week later.
Measures
Participants completed a battery of self-report measures. Reliability measures are presented in Table 2 .
Generic QOL
The Portuguese self-report version of the KIDSCREEN-10 index [46, 47] was used to assess the youth's QOL. This instrument contains ten items answered on a five-point Likert response scale ranging from 1 (never; not at all) to 5 (always; extremely), with higher scores indicating better QOL.
Psychological functioning
Youth's psychological adjustment was assessed using the difficulties subscale of the Portuguese self-report version of the Strengths and Difficulties Questionnaire (SDQ) [48, 49] . This subscale comprises 20 items that were clustered into internalizing and externalizing problems according to the recent recommendations [50] . Respondents use a threepoint Likert scale ranging from 0 (not true) to 2 (certainly true), with higher scores indicating more problems.
Body image dissatisfaction
A pictorial instrument with child and adolescent figures was used to assess the youth's BID [51] . This instrument is composed of a set of seven male or female figures adapted to the youth's age illustrating body weight ranging from 1 (very thin) to 7 (obese). Each participant is asked to indicate the figure that looks most like him/herself (real self) and the figure that shows the way he/she would like to look (ideal self). The absolute difference between the score for the real self and the score for the ideal self was used as a measure of BID. Positive scores indicate the desire to lose weight, and negative scores indicate the desire to gain weight.
Socio-demographic and clinical characteristics
Socio-demographic information included the youth's age, gender, and presence of chronic health conditions. The weight and height of the normal-weight youth were selfreported by the parents of children under 14 years and by adolescents, and the weight and height of obese youth were objectively measured by the nutritionist. Using weight (kg) and height (cm) values, BMI was calculated for each individual according to the following formula: weight/ [height]
2 .
Data analysis
The data were analyzed using SPSS version 20.0. Differences between obese and normal-weight youth in sociodemographic characteristics were analyzed through chisquare tests and one-way ANOVAS. Correlations between socio-demographic and study variables were performed to identify potential covariates. To examine whether the hypothesized direct and indirect effects of weight status (independent variable-IV; 0 = normal weight; 1 = obesity) on youth's adjustment (dependent variable-DV) through BID (mediator-M) were moderated by youth's age and gender (0 = boys; 1 = girls), conditional process analyses were conducted with the PROCESS computation tool [52] . As demonstrated in Fig. 1 , three models were estimated, one for each DV, in which the moderators were hypothesized to affect the path linking the IV and the M (path a), the path linking the M and the DV controlling for the effect of the IV (path b), and the direct effect from the IV to the DV holding constant the mediator (path c 0 ). Therefore, six interactions were tested in each model (weight status 9 age and weight status 9 gender in paths a and c 0 ; BID 9 age and BID 9 gender in path b). Prior to model estimation, the variables used in the construction of the products were mean-centered to make the regression coefficients for the DV and M more easily interpretable. In the absence of a significant interaction in one or more paths, the models were re-estimated after the removal of nonsignificant interactions (gender was excluded from all the models because no significant interaction was found). Interactions involving a component of an indirect effect were probed by estimating the conditional indirect effect at the values of youth's ages corresponding to the 10th, 25th, 50th, 75th, and 90th percentiles of the distribution, using a bootstrapping procedure (10,000 samples). This procedure creates 95 % bias-corrected and accelerated confidence intervals (BCaCIs). An indirect effect is significant if zero is not contained within the lower and upper CIs. Similarly, if the direct effect was moderated by age, conditional direct effects at the 10th, 25th, 50th, 75th, and 90th percentiles of age were estimated.
Results
Descriptive statistics and correlations
The youth's demographic characteristics are presented in Table 1 . Statistically significant differences between obese and normal-weight youth were found in age, BMI, and the presence of comorbid conditions. Small-to-medium correlations between socio-demographic and study variables were found ( Table 2 ).
The indirect effect of weight status on youth's psychosocial adjustment through body image dissatisfaction
Three moderated mediation models were estimated (Fig. 1) .
The final models are presented in Fig. 2 , and the model coefficients for the direct and indirect effects are presented in Table 3 . The presence of comorbidities was entered as a covariate.
Quality of life
With regard to QOL, no significant interactions were found between gender and weight status in paths a and c 0 and between gender and BID in path b. Therefore, the model was re-estimated after the removal of gender. In the final model, the interaction between age and weight status was significant (b = -0.12, p = .003), as was the interaction between age and BID (b = -0.63, p = .028).
With evidence that paths a and b were moderated by age, we subsequently estimated the conditional indirect effects at each percentile of age (Table 3) . Based on 95 % bootstrap BCaCIs, significant indirect effects were found among youth aged 12-, 15-, and 17-year old. With regard to the direct effect of weight status on QOL, the conditional direct effects were only significant among children aged 8.
Psychological functioning
In both models of internalizing and externalizing problems, the only significant interaction was in path a (age 9 weight status). After the removal of the nonsignificant interactions, the final models evidenced no significant conditional indirect effects at any level of the youth's age. The analysis of individual paths showed that BID was not significantly associated with internalizing and externalizing problems, although the direct effect of weight status on the DVs was significant. In all models, being obese was associated with higher levels of BID.
The moderating role of youth's age on the link between weight status and BID
The interaction found between age and weight status in path a was probed by estimating the conditional effect of weight status on BID at the values of the youth's ages corresponding to the 10th, 25th, 50th, 75th, and 90th percentiles in the sample distribution of age. Weight status was significantly related to BID at all ages, with obese youth exhibiting higher levels of BID (Table 4 ). Figure 3 plots the conditional effect of the weight status on BID across the distribution of youth's ages. Among obese youth, BID tended to decrease as age increased, whereas an inverse pattern was found among normal-weight youth.
Discussion
The results of the present study suggest that obese youth, regardless of gender, have greater impairment in their psychosocial adjustment and greater dissatisfaction with their body image than their normal-weight peers. This study also demonstrates that for adolescents, dissatisfaction with body image is an important mechanism that may underlie the association between weight status and QOL. Conversely, the link between weight status and internalizing/externalizing problems is direct and independent of youth's age. As expected, obese youth reported worse QOL and higher levels of psychological problems than their normalweight peers. Similar findings have been identified in several studies [4-6, 17, 20, 24] , suggesting a consistent relationship between obesity and poorer psychosocial outcomes. This finding may be due to psychosocial stressors, such as the higher rates of social rejection, stigmatization, and weight victimization obese youth frequently face [7] [8] [9] . Nevertheless, we should note that in our sample, the reported means of psychological problems were relatively low (i.e., ranging from 4.71 to 6.81 in a possible range of 0-20), suggesting the presence of subclinical levels of internalizing/externalizing problems in obese youth.
With regard to BID, our findings confirmed the results obtained in previous investigations [28] [29] [30] by demonstrating that obese youth were more dissatisfied with their appearance than their normal-weight counterparts across all age levels. This is an expected result given the social stigma associated with obesity [28] [29] [30] . Youth with obesity are likely to be exposed to ''anti-fat messages'' [33] , peer teasing, or negative social comparisons, which may lead them to feel a strong dissatisfaction with their body from an early age.
An interesting finding was that although we identified a moderating effect of youth's age on the association between weight status and BID, this association was significant at all age levels, although it presented a different pattern between groups. Obese youth exhibited a slight decrease in their BID as age increased, whereas normalweight youth exhibited a slight increase, except between the ages of 10 and 12 years. Although these results should be interpreted cautiously because of the cross-sectional design of the study, the suggestion that obese children may report higher levels of BID than obese adolescents is an unexpected finding. As found in the normal-weight group, it would be expected that during adolescence, weight concerns would become more salient [34] . It is possible that obese children report increased BID because they are beginning to be confronted with the negative social repercussions of their weight, in contrast to adolescents, who may have been obese for several years and may have developed strategies to address their appearance (e.g., acceptance of their physical appearance, ignoring verbal insults, or avoiding certain social interactions). However, to understand the developmental progression of BID over time and to identify possible mechanisms that contribute to BID at different developmental stages, it would be indispensable to implement a longitudinal design.
One of the major goals of this study was to explore the mediating role of BID in the association between weight status and youth's adjustment. Contrary to our hypothesis, Table 4 ). Similarly, because path b is moderated by age in model 1, regression coefficients at different percentiles of age are -1.17, -1.64, -2.12, -2.83, and -3.31 (percentiles 10, 25, 50, 75, 90, respectively). Conditional direct effects for Model 1 are provided in Table 3 . *p \ .05; **p \ .01; ***p \ .001 an indirect effect was found only for QOL, and this effect was only significant for adolescents aged 12 years or older. At this age, children typically achieve puberty and must adjust to a series of body changes (e.g., menstruation and modifications of body shape and size in girls [34] ; increase of muscular mass for boys [35] ). These physical changes can be very challenging and may lead to a greater centrality of body image in adolescents' lives. Furthermore, at this age, pre-adolescents make the transition from 2nd to 3rd cycles of schooling. School transitions are periods of potential stress and increased vulnerability because of the multiple social and academic challenges which pre-adolescents may face (e.g., new friends, higher autonomy [53] ). During this transition period, the need to belong and to fit into a new context may increase, and social acceptance and friendships may assume central roles. Therefore, it is not surprising that body image becomes particularly salient, serving as a potential mechanism linking obesity to All coefficients are unstandardized lower levels of QOL. For children aged 8 years or younger, being obese was directly related to lower QOL, independent of their BID. This finding suggests that appearance concerns are not central aspects of children's QOL, even though these concerns might be present at an early development stage. Conditional process analyses also showed that obese youth exhibited higher levels of internalizing and externalizing problems regardless of their BID. Moreover, BID was not significantly associated with these psychological problems, which is inconsistent with the previous findings showing that obese youth with high levels of appearance concerns are at increased risk of psychological maladjustment [30, 44] . This result suggest that BID is not a central issue in the youth's psychological functioning and that there may be other mechanisms that better explain why they present more psychological problems (e.g., emotion regulation processes, dysfunctional family environments). Moreover, it is important to note that path b quantifies how much two cases that differ by one unit on BID but that are equal on weight status are estimated to differ in internalizing/externalizing problems. Because weight status is held constant, we cannot ascertain whether BID would have had a different effect if each group were analyzed separately.
Finally, youth's gender did not moderate the proposed associations, meaning that this model works similarly for boys and girls. This could be considered an unexpected finding given the gender differences on BID reported in previous studies, with girls reporting higher levels of BID than boys [33, 37] . Nevertheless, it should be emphasized that the absence of a moderating effect of gender is not the same as the absence of gender differences. This study was designed to test a moderated mediating model, meaning that conclusions from previous comparison studies cannot be directly applied.
Some limitations of this study should be noted. First, the cross-sectional design precludes the possibility of establishing causal relationships. Second, the lack of a nontreatment-seeking sample of obese youth did not permit us to ascertain whether the results could be explained only by weight or by treatment-seeking status. Third, the representativeness of our sample can be questioned because participants were selected from public hospitals and schools in a specific region of Portugal. Fourth, the length of treatment before youth participated in the current study was not available for most participants and therefore was not reported. Fifth, two different sample collection procedures were used. Consequently, the weight and height of obese youth were measured objectively by the nutritionist, whereas the weight and height of normal-weight participants were measured subjectively-that is, they were self-reported by the parents of children under 14 years and by adolescents. This is an important limitation because several studies have demonstrated that youth may not be able to accurately selfreport their weight and height [54] [55] [56] . Sixth, there are no Portuguese norms available for the SDQ. Therefore, the clinical relevance of findings obtained with this questionnaire should be interpreted cautiously. Finally, although the Collins Body Image Scale [51] has been commonly used and is considered an appropriate measure for assessing BID in youth (because of its easiness, nondependence on verbal skills, and visual appeal [57] ), it has some limitations. For instance, it has been argued that pictorial measures are unrealistic representations of the human form, lack robust psychometric data, and present weak correlations between current self-ratings and youth's BMI [57, 58] . It has also been argued that these measures do not allow the assessment of body size distortion and do not provide information about the accuracy of perceptions of current height and weight [58] . Although some studies have demonstrated that youth are able to provide an accurate assessment of their body size from an early age [59] , others have demonstrated that they are poor self-reporters of their weight and height [54] [55] [56] , which may hinder an accurate assessment of their body silhouette.
Despite these limitations, this study has several strengths. To our knowledge, this is the first study to explore the mediating role of BID on the associations between weight and the youth's psychosocial adjustment. This study is also innovative because it adopts a developmental perspective by exploring the moderating effect of youth's age. Other methodological strengths are the use of two distinct indicators of psychosocial adjustment and the use of self-reported instruments rather than parent proxy reports, prioritizing youth' self-evaluation and avoiding biases from others' evaluations of the youth's psychosocial adjustment. These findings also have important practical implications. The poorer psychosocial adjustment and higher levels of BID of obese boys and girls highlight the need for prevention and early intervention. It is essential for these youth to be treated in multidisciplinary teams that include pediatric mental health professionals able to assess and identify psychosocial difficulties and needs, in order to provide appropriate psychological interventions. Screening youth's level of BID can be important to tailor interventions and to decide when to use strategies aimed at improving youth's satisfaction with appearance, which may have significant positive repercussions on their QOL. This study suggests that for younger children, the inclusion of body imagerelated issues in psychosocial interventions may not be as important as for pre-adolescents and adolescents, and therefore, other mechanisms should be explored.
Nevertheless, this does not mean that children should not be screened for BID. In fact, children who experience high levels of BID at younger ages may also benefit from interventions to improve their satisfaction with their appearance, preventing elevated rates of BID and other psychosocial impairments in adolescence. In conclusion, the psychosocial needs of obese youth should not be neglected, especially because it is well recognized that better adjustment may diminish the likelihood of obesity and further complications in adulthood [6, 9] .
